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     This research is to study and improve an over load sensing system of truck cranes by using fuzzy control theorem 
and over load dynamic equation. This research will be focused on design and improve the desired over load sensing 
devices under the consideration o f security .The most important work of this research will emphasize on the of coupling 
problems between arm length, raise angle and rotation angle of the truck cranes in order to avoid dangerous situation 




































































































































tantan πφ ………..………(1) 
[BxX Ts = Wc(cosQ)( c - a )…………………..(2) 
wHxX : 
Tu = Wc(sinQ) (sinU)h1 
+W(cosQ)[ L(cos)(sin )- c + b ] 
+W(sinQ)(sinU)[ L(sin)+ h2 ] 
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tan2tan πφπ ………………...(7) 
Ts = Wc(cos)( c + a ) ………………………….……(8) 
Tu = Wc(sin) (-sin)h1 
   +W(cos)[ L(cos)(-sin)- c - b ] 
+W(sin)(-sin)[ L(sin)+ h2 ] 
+ WB(cos)[ LB(cos)(-sin)- c + b ] 


































     
     
 
     !	"#$	",
!%&'() R#*+,&'() S()-./01
23456789: 
2.1&'()( R ) 
R ( WθLαβd1d2d3d4= ( Tu / Ts ) 100….(13) 
θ,L,;<=>?@,W,α,β,d1,d2,d3,d4;<=A@   
B&'()!%CD: 
E RF1 G12;789 
   RH1 G1256IJ 
   RK1 G12LM$:  
NO Tu P0 Q R = 0  12;789 
2.2*+,&'() 
    ;RSTUV*+,WXYZ[@\Q]
^!%*+,&'() S() 
      S() = S (d1d2d3d4 ) ….(14) 
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γδ   L -- Gain 
 -- Gain 








  4  Inputs 
   R ( 4 ) 
   L ( 2 ) 
   (2 ) 
   S (3) 
Output 












       
 4.  (	
) 
4.1  Fuzzy-Allstu(Member Function)v
wx(y: 
 
Inputs  : (z 4) 
Rate (4) {PQ#|"PQRS               
Safe *+}~ ({y}~*+)                             
D1:Danger Level 1(y}~PQ)      
D2:Danger Level 2(y}~PQ)                
D3:Danger Level 3(y}~hPQ) 
 
Length (2) {Z[\# 
  ShortZ[\"I({y\") 
  LongZ[\"\I({y\"\) 
 
Angle (2) {^``"1# 
   Small {^``"1#34 
   Big{^``"#34 
 








Outputs  : (z 4 ) 
VLgain  {	\"E"#T               
LA: Length Level A ({	\"T A) 
LB: Length Level B ({	\"T B) 
LC: Length Level C ({	\"T C) 
LD: Length Level D ({	\"T D) 
LE: Length Level E ({	\"T E) 
 
Vgain ( VTHgain ){	^`E"#T 
LA: Length Level A({	^`T A) 
LB: Length Level B({	^`T B)  
LC: Length Level C({	^`T C) 
LD: Length Level D({	^`T D)  
  LE: Length Level E({	^`T E) 
 
Vgain ( VPHIgain ) {	bc`E"#T 
PHA : Rotation Angle Level A 
PHB : Rotation Angle Level B 
PHC : Rotation Angle Level C 
PHD : Rotation Angle Level D 
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 5 ~ 9%#
9756zvdW] `
] d1d2d3d4d\"L]^
`]¡¢bc `\"34 [0 104] cm, ^
` [ 0 51 ] degree, ¡¢bc` [ 0 360 ] degree
g>£zvW=300kgw, `=
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